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(54) ELECTROPHORESIS APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve higher reliability 
in measurement results using an electrophoretic 
apparatus. 

SOLUTION: A voltage for introducing samples is applied 
into individual reservoirs of a microchip 1 via an 
electrode 47 with a high-voltage supply part 49 for 
guiding samples injected into sample reservoirs of the 
chip 1 , to a cross section part between a passage for 
introducing samples and a passage for separation. At 
this point, a mobile reflection mirror 15 is moved to the 
position of the solid line and excitation light from a laser 
device 1 1 is made to irradiate on the rear side of the 
chip 1 via a beam expander 13, a mirror 15, a lens 17 and 
a dichroic mirror 19. Fluorescence, light having a 
prescribed wavelength out of that from the chip 1 made 
to be irradiated on a spectroscopic filter 21 via the 
dichroic mirror 1 9 is made to pass with the 
spectroscopic filter 21 to the side of the lens 23, and 
the passing fluorescence light causes an image to be on 
formed CCD 25 by the lens 23. The distribution of samples in the passage for introducing 
samples is monitored by a CPU 27, based on the detected signals of the CCD 25. 




—11 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 



i 



2/2 



[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



# 



(i9)B#g^fFfr (JP) 



& m 



(A) (ll)»8fWH^g8#^ 

#582002-131280 
(P2002-131280A) 

(43) 4iBS 0 ¥/£l4*P 5^ 9 0 (2002. 5. 9) 



(51) IntCl. 7 
GO IN 27/447 
21/64 
21/78 
27/06 
37/00 



10 1 



F I 

G 0 1 N 21/64 
21/78 
27/06 
37/00 
27/26 

m&m* W5RJHc&*5 ol (^io jo mmm\zm< 



F 2G043 
C 2G054 
Z 2G060 

1 0 1 
3 3 IE 



<2i)aiB#^ 


&K2000 -325104(P2000-325104) 


(71)HilBA 


000001993 










(22)mSH 


¥JS12*P10/! 25 H (2000. 10. 25) 




&®fmmstp&m.wy&3kmm 1 






(72)»W# 


*w # 






















(74)«SA 


100085464 



















(54) B6MO«»] «a*I4«B 

(57) [Sft] 

So 

[«ft#IS:] iB5«BE«ie«4 9 (c «t «9 4 7 £^ L 

ft$-t*\ IfSSiBl 1 frb<nB&y£%K*— j*3l*c*s< 
y^n, ^y— 15, i/yXi7S^^p>fy^ 

LTM7^;^-2 lCffi«$^cfy7 P l^P)WS 
*O9^>^lKSC0*3tC0^^U>'X2 3WJ^SiS$ 
-fr, aMUfe***^^ 3JCJ: 9 CCD 2 5 tdfefc 
£i£5 0 CPU 2 7lC<fc 9 CCD 2 5 (D^tfcJff -^tcS<5 



45^ 
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'>ft< £ fc^*^^«EI8^aA*n6tt(ita>*^ 

fcr. <h «r»«ti- 10 
[»*31 2 ] BftSSif ^7Vu£A*--* tWOTE 

[ 3 ] ffufEif > //^A^ =■ * -«M* tt LED 

? -mmiz x *> &m Lfcuussif >^^m?<mm^<o^x^. 
mmx~<Dv^zfs\sftft&ffi7&i%m&i&ffi^xhi%— i-ft 

b ftv* t # ^36««r— SfltJh £ ^5fHffl«5& $ <b Mi 

So 

m^mm SEES £ K>Xil»f-ff ffi-t-S * v^dSSWB^lB 
[0 0 0 1 ] 

* nfc«ttTMtft*»4rfTft Jfj/^ 

[00 0 2] 



2002-131280 



%Ttt%L%>**\ f^y — ftxmm$itz>h<Dx&>z> 0 * 
vt*7v—ft&&m^ttL,xmmm&*:£\<\ i-ft*^ 

DNA^t^mum^^^^mm^^^mm^x^ 

[0 0 0 3] ^-tt°7y^W^1 0 0-5 0 0 
/imiIH«<WLW^^ a.— if — J^trft ? ^ 

# * + b° 7 y - xtft«po«?» v >as^s -c ft 1^ t v * 3 Pp^m 

LT, D. J. Harrison et al./ Anal. Chem. 1993, 28 
3, 36l-366lC^£*XT<^S X 9 2 tfc<Z>fitR£rgN^ L 

-To 

[0 0 0 4] ^^nf^yift — #<Z>a^fisttfc<£>& 

3, 5 tf>a8K*rj£;-r sterna mil:* £t / — Ky if— 

7 a, ^y- KUif— s<7 c, if^T^/l^y if— ^7 s , 

r>oi^^ h y-y-*— ^7 wt LXWttftc-b<DX&>z> 0 w 
^o^y^ifi, MSIla, ib^r (C) {ZTjk-tXo 

\z.ntexm&Ltzftmx8im£tiz>o ^(dxo^^ ? 

* s f~yZf&2*<DM (channel) ^MUT^figStlT 
V^It^b, Cross-channel Micro-chip t i>W£tl 

[0 0 0 5] Z-<D-?4 >? X2^yf\ ^m^X^MfltMl* 
tTft 9 #WK$te£o-C, «x.tfi/y^4rft 

yif— /^7a^fji3, 5rt&U5y if— ^7 a , 7 c, 
7 s, 7wrtf-*»8lfr^^E*i"6 0 #C^T\ yif-/< 
7 a, 7 c, 7 s, 7wrt^3t*Sttfcflc»jBt*Sr|»* 
(if^^/uaAffiffiBS) 3W-*0»lc 
m-T5if>^yif-^7 sCty^^AU fill 

(Dyif— /^7a, 7 c, 7w(C/^7 7ri^At5 0 

[0 0 0 6] ScftHEft, t^M^y77iS^aA 
Lfc^^n^y^iSrBftMctbJgBJciS^-rs. #y 
if— />7a, 7 c, 7 s, 7 wtC^f^^mffi^TODL, 

*<o #yf-^7a, 7c, 7 s-, 7 wtC^D-f-^m 

JE^^oo^ir. gvvfrajflj (^Stfflj^sS) 5(ow«Sw 

yif-^7a, 7 clB<0«BEia9, SE«»»9*C#aE 
i-S-^v^yuSrat5rt^aAi"5 0 *5rt(ci^>y/u^ 
SALtt, yif— y<7 s F^tcilX^^ttTV^if ^^/u 
Sr^^7rf«T*B^-r5o ^O^, &y if-^7 a, 7 
c, 7s, 7w|Ct^ifflO®lE^OTLT, «5rt 
(caAL^if>^«r»5rt"C»»$-frS 0 »5C0il^ 
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Sic* flffftfrixSo 
[0 0 0 7] ^^^'n^y^SKK^V ^» 

f±, Mx.ll Yining Shi et al./ Anal. Chem. 1999. 7 
1. 5354-5361^ 2 *XTV> 5 J: ^tt#tlC#^CC7># 

[0 0 0 8] -v-<^n^y^S:fflt^fl;«Sc«l3SB(C*J 

^^gyftfroftwii, ««**iiiB£«:BU<^=*- 

[0 0 0 9] 

'febtltLj ^i/^fi/B ^^m^X "0^4 V v^>y-?<F> 30 

-fAsft-v y y^m Am m&±&x*&i— & b ft v * 

[0 0 10] 

A^ti^^ffic7)ih^y/u^^ffii-5^->^aA^^^ 
-***Sblc«;tSfc*>-Cfc*. so 



[0011] BfffltftHMftK: X W>zf/u&il&~>m< 
J: 9 > ^>bi^>^^ 5 «tSStc^A$tu5^ffi:^f- 

t>^ftAffl«BWf y^»*S:tftt5w tic 
60 

[0 0 12] 

[0 0 13] i^V^/U^A^E--^— $S1fl«:LED (Ligh 
t Emitting Device, »3t^>f^-— K) 5r3teSI£i-58fc 

3t^i^^*{c^5co-Ci^>^/^A^-^-a 

atSS(-S£A^nSgRfi:<7?WTi? Fi:^«LEDr 

KttS#5WSfc^0>-O. if >^uaA*=* 

[0014] ffiv^^^v^^^^ LTSvmc: 

aAffl«Bi:»Bffl«i8i:<oSE«»^W< ^ft^aEES: 
^^^aAfflMKo^«lfiHX<o^^^/u»#*S3f^ 

[0 0 15] fflV^S^y^x^-<^tt«BSt LTSVMC 
Mi" -5 V ^SAffl SKIS t #«tffl «c» t €:« * T V ^ 

ftmil^^O Lfc t y^aA^^^-filii: J; 
JgBfc- J.*Jt S -tirSMBW* S b tc« x. 6 r t *s#* 

[0 0 16] 



* 



ltem7<Dh<nkmCX~*bZ> 0 0^5/7* my if 

nmm C^^tl^o ^7*^1^*^7*1 

[0 0 17] &ttZtomy*-9tk\&ft^1hb+^7j\, 

fin l^tt^r^So ^-tlliiat 

fl, MA.tf7Vl'=*>' (Ar) V 7 b> (K 

r) L if, ^y^A^^V (He-Ne) if, ^ 

tJ-^A (Nd) - Y AG (Y3AI5O12) ftif^Nd-f 10 

if, ^zJKfcU— if (Laser Diode : L 
D) . %»2iCMftX£ (SHG) attSrflJffl LfcH* 
^-ifft<h\ if3SB^rfflv>5^i:^-e#So 
[0018] if3£« l 1 ^6<z>BjB*w*K*ctt-t 

[0 0 19] ^^n^^^7-190f^li:tt 
7^/1^ — 2 1 fi^V ^D>fy^; 7—1 9 £igi§L/c 30 

ft7^/u* — 2 i^>ft«fi, if^7Vuos«icffiffli-5 
S*»I4:i/-f8tl l3&s*S-rSiajB*o»*tc«t 

[0 0 2 0] #*;7.</i^-2 1 fc»»LfcS#*>*ft 
^te^cO^^^rCCD (Charge Coupled Device) 2 5 

60 CCD2 5(C{1 CCD 2 5CDlM1^ftJ$PU CC 
D2 5a>«ffl«**« ! ai"'5fe«5>^>CPU 40 

— 15, W^o>f^;7-l9, jrf^fy -Y J\s& ' — ■ 2 
l x U>X2 3MCCD2 5 fiif :/7Vi"f 

[0 0 2 1] ^e^^-^^2 9(cjo^T, fct 
if y//uiAfflW3 t»«lffl8SB5 t©Sfjias«iZ2J- 
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uyXi 7te#<T4>£v\, #^Jl£«j*i-5if >7Vu 
&A^-~*-JSflSf*, if^gll, hf-A^**^ 

[0 0 2 2] *TftE£U 7—1 5dSfiS»firfiJcfltBi--5 

EfcU 7 — 3 iriSRtte>*i/r^s 0 ra^7-3ing 
*t£ftfcBfi3te^#BK:tt:, ^ 7 7* l o^MUJ (Uif- 

Bfi**^ y ^ 1 (OWtmW^SM-tZ ¥4 yt x 

7— 3 3^sgtt?>ixTV^5o ^^oVy^57-33 

[0 0 2 3] *V*n>f ^>7-3 3[dS^^nfcB 

o^ffififcHJcifeati-S^ u^X3 5j&SRtt&*L-ci^ 
5o ^^D^fy^57-3 3W»*l/yX3 5ittS 
*MH!JlC#5teS3 7*SR*te>iX"CV^. »3t«3 7te*tt£> 
U>X3 5RU¥"( ? v4 y? ^7-3 3£i§i®Lfc^ 
^l^^i^^^-T^o 3 7 £ LTtetfiJx. 

-t/i"? —s<*;u k$^y ^7" y Xi. 

-OS So 

[0024] »*«3 7«raaufc»*«>*B^n-eco 

fMCCD4 1 roSftffilCjfefttSt^l/yXS 9 
aSRttbfrTl/^o CCD4 1(C(t CCD4 1(Di]ff 
5r#J»U C CD 4 1 ^tilif f tfc(DC P 

U4 3^S^Si^nTV>5„ Slt^7-31, ^ 

7, wyX3 9^CCD4 1^it-^^tti^ 
f^/U^fflt6t>WC'fe5o «*S3 7K<fc«9 8lffi 
i/-fifi 1, f-Ax^y^n, CPU 

[0 0 2 5] ^y^lCQ^ffiiBJtC, ^^^l^yif— 
7a, 7c, 7s, 7 w^lRWStb^ifflrtClffiEESrBlAD-*- 
5fc^com^4 7^ y if— ^7 a , 7 c, 7 s, 7wl' 
fcKRttbih/C^So #»K4 7f*m«4 7*cmE«:flt 
*6 ^ ^ ®EE 4 9fC@^(cS)K^ttT^ 
5o i««E««&SB4 9(4, 0^te«ft£jh/C^£#CP 

»m4CPU2 7tcJ:«9ftiJffliSn6o *iP^^Mt6 
tEm6ttt»li4 7&U e K«EEft«»4 9fcJ: D «¥ 
^c^tL, *3gWSr«dc-rSWJW«ttCPU2 7^J;»9^ 

[0 0 2 6] W2&^<oni&m<OW}f¥&7F-t-7v--?> -y 



5ftfC&i^ft£;fcigU yif-^7a, 7 c, 7w(C 

^y7r»aAl, ] J if— ^7 s (cif yy/^iiAl 

1) . tS4 7S:!lf-/<7a, 7 c, 7 s, 7wf*9lC 

nvEttftflu 9iartg4 7^it^y if— ^7 10 

a , 7c, 7s, 7 wtc-^>y/ua>AfflwiS£E*Blini" 
5 Ur^S2) 0 yif— ^7 sJcaASttfc*^ 

[0 0 2 7] ^^-^12 9 4-ffifflLTI^^^U* 

3) 0 *<Dm\ / E*mmirz>b, *f^»RW57-i5 

Sr*l»ffi»c:#l!iS-fr, iflSBl 1 a*fe»fi*fr» 

^^iM;7-i5ia^«u ^^^-*^2 20 

9f*)~-A£hr5 0 ^TftSW^ 7 — 1 5^^oibe^^^ 
yxi 7(cj: $6*cy>r^ci-f 5 7— 1 9 

5, ibe^fl^^^/^Affl^3^Rt>'^8tfflMcS§ 
5±ft:«cRBWSix5o »*^>f^— 2 HCiO, ¥4 
9*4 *s9 %*7— 1 9 £^LT#7£7^/i^--2 1 fees 

S:UyX2 3iHPj — ^ 58iS£l2\ 3iS LfcibfeS: U-vX 2 3 
t:J:^CCD2 5^^^5 0 CPU27(CJ:^CC 
D 2 5 (O^tfctfB-^^T'f ^-^7r / f/KCf - ^lfftl, 30 

[0 0 2 8] CPU 2 7t£j;91f>'7VU2jtAfflffift3rt 

»**wi^>^^wd^c*^^*ij^-r5o 

7 P S4Wy7'/UM^--(:^oTV^^V^«lfc 

£:# (No) fi, Vi'y/i>m7<m<oW£<oWM*bBTfe 

£fl$lffla*&ifiLT^&^£# (No) fi^x 7^41: 
H5 0 Bf®*Wa s »»Lfc£* (Yes) It CPU2 40 

y yu— ^^Xfift^UfT^— K-^tr-T 

[0 0 2 9] 13 ^ X'&mM 9 OfefcEUC^T J: 9 tC, 
f - v 7Vu$Mfr # -y- > X/u^l A 3 f*j "CJS - lc ft 5 , 
7r^S4 "C* V7Vu$Mfras*9— tc ft o fc t nfe Lfc 
(Yes) , K«ffi«««4 9*Ci9 yif-^7 

a, 7c, 7 s, 7 wtc^Di-smEE^^m^r, * 

^ffi*6"T6 (^fj//S6) o CPU27li so 
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-r 6 -9- > -f^t^mm m& 5 ^ icsa $ *T,jt a^a^j 

W^S?) 0 ^r^S7t'»l«^5 
(c:i^^^^saAStuftv^*iJffiLyS:i:$ (No) fi, 
CPU 2 7 id J; t>W*JBEfl«&«5 4 9 «rWJ» It mEEoofll 

^D^f^ih^-tt, y /u— ^>xa^<omn^r— 

^y¥S 8-C»(tffljKK5^^>rUdSSfe 
A^ftfc^J^Lfc^ (Ye s) f± % *<D4**»« 

[0 0 3 0] 4 5 ^rffiffl IT, «fflffiBI-SI 

iSLfd^^/^^m^rtTft^ (^^S8) o -tw 

y^/u«)ftAS:«BLt», ^THj S 7— l 5 

7 — 3 1 ^BSti"5 0 tf— Aai^-^^V^l 
^jStogft^S^ 7-3 1 icj: 9S#tU SSffl*** 
4 5f^I-A^-r^ 0 oT»R*t5 7-l 5 35»&OJBljB*«: 
^^0^3,^*9—3 3*^^19^3/^10)*®^]^ 

ttU »*i/yX3 5»cj:!?ft3tLrfs/^i«)*iii 

[0 0 3 1] »Kffl^K5<^«mffi«^b<0*3ttt*t» 
U>X3 5&TJ^>f^n^ 5: 7-3 3^LTM 
S3 7JcBBWStt6o ftft$&3 Hz&Vftffimffi l V6 5<n 
t*affiB*»fcw**Sr2*U *o»**ttfc**«r^ 
yX3 9 [Cj: "9 CCD 4 1 (ClilHi* £ -tt <5 0 CPU43JC 
J: f9 CCD4 l <7)}&tfctff -5§-£-f ^^77^/M:f-^ 

J; 5«ffi^>«t*&«rff Jh-J-5. 

[0 0 3 2] rcoJ: 5 ^> ^^-*^2 9iS:I^ 
^-*-ft^2 g^SfflLTt^iSAfflMa 
f*k #(:i1^7VU2|pUflffi8§3 ir^gfJBSfcSSS t<D&m 

^f^^S4t\ f->7°/l-££MS&9 tC^< fc^^m/E 

* y -?-'<m^mu in >s t * tc^nas 9 
^i^^y/^jg^ttfc^^^W^i-sr <t^-e#^co 
T\ X«W9*-+»**^*>^* s ***lx4v^»*fi 

««9|C#ffir5*^/^»lltffl«K5rt^*A* 

[0 0 3 3] ^CT)Ht6^Jfi-9->7 P /^^ v-a > 

Eif^««4 9tcj:s#y If-'<^<B«I&«JBE, #y> 
ffifflUr**fffCfe^51^V^WAfflffijlS3rt<0-b-X 



m 
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[0034] ^(ommmx^m&itut l-ccdi — i?m 

(?)CPU2 7 £tfcfcti3fc#^4 5fflC0CPU4 3 *r«X-€? 
timnX^^^K lo<E>CPUK<fc 9 CPU2 7, 4 3 
Wii^IIf * * 3 M LT fc «fc V \, 10 
[0035] zcomMWXte, fyy/^A^^ 

5;^ ^0^(i^tb(-PS^$tt5t>^)T*fi^< , if^ 

/u&a* n * >^m^mm» t ^mmm& 

[0036] mi ^Tjk-tmmmxn i *<o»mmm« 5 

a , 5 1 b tCLj: DM^n6 D 

[0 0 3 7] -^SI5 1 bCO^StC^, ^flc^d- 
18 5 5C0ffi^8«a^J*$tb-CV^5o 8*MCDl85 3, 30 

5 5H ft!iw*a(DacsstxilLJiv><t 3 fy^i 
AfflSEttS 3 ^%tt-t-6«j:»S»«^IBfflSEK5 5 

Lxmmcmm&tixit^o ty^s 

f&£tiX\,^Z>o 
[0 0 3 8] m^cnm^ 51a ClteStSg 5 3, 5 5 0^ 

if— /<5 7 c. -p-^TVuyif— ^5 7 s , ^x^x hy 
/>5 7c, 5 7 s, 5 7wfi«ttK5 3, 5 5 0)j|iwi:l: 40 

Kt+bturv^So r y - k y if-^ 5 7 a \*mmtw<r> 

[0 0 3 9] fy^51(j:, rSjfflS 51a, 51b £rfi 

fi, *ft^«iffl«ftK^^$*l-C^5r t^b, Mule 
i-channel Micro-chipi: t)0^f^tl,6 o 

[0 0 4 0] HI tC^-r««*»SS«^^ y /51^ 
■ Lr«3E«rlTft3»*, ^Mcom^4 7ttyiP-/<5 so 
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7 a, 5 7 c, 5 7 s, 5 7 w<DlE«lC*f/£ Lt^tt6 

M^7-3U^^d^^^^7-3 3<E>ra<Z>3fcBS(C 
iS/\y/<y ;7-^AOD (Acousto-Optics Device) & 

t*- a* * t^y ^IR^SrKJtr #*<D«mtt«-e 
a* 5 KiU ##S3 7, i/yX3 9 

&t>*C C D 4 1 £ 8 *0#8tffl*B& 5 5 £r|2gij LT^tH 

^■y^s iK#jsL:fciai ^Tjk-rn^mmm^^^x 
fffitr, ^^y/u^Affllsgs 3rtcQ-y->yyu^cD 

[0 0 4 1] i5ft ■^^/w^3teiKS^>s<c5 4a 

fc£#otfeffl«#£^0TNfeS o MM (xtt) fi^PBi 
ffla5 5W#^ . «tt (ytt) 

4@S<Z>#**^ h^Sr^-To U5T*f2 4;fco#8OT 
185 5Wttffl«t^Lt^5o HI 5 tp<D%m*$itti 

[0042] f^Sl <7)#if >-y"/U y if — ^ 5 7sC 
H45t^«nftiftAU, #yif-^c®JE£r 
fp^PLTif >^;\'&m&<D^^y p ;umAm%t& 5 3 bft 

mmmto5 5b<D&&a\z.m^it&, «-yif-^ic*si 
Ptstboory— Kyif— ^5 7 a«^Sc«iStLS 0 # 

[0 0 4 3] HI 6 fi*|g^^?5^»5«StflcS!i3gfi(D(|fe(© 
*S^-f8Ii l, t-Ax^y^i3, CPU 

4 3. »Slfc ,, -^^m*^4 5Sr*rti-5KI*5 7- 
31, ^^n^^;7-33, ^y>X3 5, 5> 
*» 3 7 ^t>X CD4K Mt^tcSS 4 7 ^T^^mEE#t 

^«4 9 am i <Dnmmtmcx&>z>o fcfeu, ify^ 5 
vu-y if— ^xtj?^^^^ h y i?—s<{cttifci'Z>W t f&4 7 
<oH^^is^n-cv>6o Rit;7-3 1 

>T ;7-3 3tcj£^AW-r5 J: 5 JcLrt«tv> 0 
[0 0 4 4] ^-^^ l eoaraftijwif yy/uiAffl«K3 
^ 5>«fflSEK 5 t co^nas 9 ^»j6-J-6ffiBJcBjfi*K 

£ LTCOLED 5 9^iag^nTV^5o L E D 8 <t LT 
fi, Hx.r£9SfiMttft4 8 0 nmOffeLED^l^ 
ri:^r*#5o fc^L> *^t'ffl^SLED{iffeL 
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[0 0 4 5] f 3/ y l ilwf y ^/u»AffiffiB 3 

t Ammffite 5 1 (ossnw 9 {cttfc-t zfam^wt? ^ 

/u^— 6 1 risgcim^nTv^o 3>*> r ^/u^— 6 l fi^ 

<ottm\*. tv^i!IOTt6*«Si: LED 

[0 0 4 6] 9t%7 4>\>>9— 6 1 Lfc*3t<£>#;B 
fcfi^(?5«5tSrCCD6 5<7)§^®(c^grf Sfc^u 10 
yX6 3*SRttibttTV^o CCD6 5Wt CCD6 

5<z>»ft;£»j»pu ccd 6 s^tfttHft-^-^s-rsfe 

&>(DC PU 6 7 35S«^Wldg§«8$tL-CV^o LED 5 
9,M7^/^-6 1, uyX6 3Si;CCD6 5(i 
>*~?-%:^2 9 a 

[0 0 4 7] ft^2 9(C*D^r, <ht> 20 

CPU2 7&OT = ^-*^2 9lCJ:!Jfll 

[0 0 4 8] ^(ommmx^ tr^^pif— a^sea 

IBJcBiJnurv^t**^ led5 9«:MS^ ^ 30 

*^2 9 a ^ttfflL-Cf^^iAffllBSrt, 

ifcd 4: X jgffls 9 |£+#**0>1J- yy/^ss^n 

[0 0 4 9] I«)||ffiMT(tt-^-3tf^2 9 afflW 
CPU 6 7 4r^m^^4 5ffl(7)CPU4 3 ^ttl^tl 40 
»tf"C^S}&S, lO^CPUfa^CPU4 3, 6 7 CO 

t^4tw^-r^y7 p 5 1 £rffiv>5*§£\ i^V^/u^Affl 
fiL& 5 3 t »Kffl«tK 55<b <0£M«0>tM*£»JS LT 
8<®<DLED£M^TI£B^5Ci:tcJ;i9, 

[0 0 5 0] ;itf>||ffid*Cte, fy^iwty^ so 
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^WAffiSHS 3 £ ^KfflStK 5 £ <E>£^gB 9 co^S^M 
J^ltLED59eEll, LED 5 9*»<b<£>Big3te£: 

9 u r ^ 5 ^ w* r fucRjg s 

fc0>-Cfift< , dx.fi, LED 5 9 tf-iy^l <t<0 

gp9(^LED 5 9frbcDm&yt$:mtti,tcy, miicfjk 

7^^n^y^;7-r9i f*K*MMtc LED £rSS 
TLED^P><^Bie*S:»9tL^f9-rS>iif, LED^ 

[0 0 5 1] *55Wi: i SMflcBKI-eSffl^if 5-? 

im r^yy*'^ xtDtimT*-?* vtc^fitLT, we 
*a««x^>^ffiA*=^-««<z>« 

■x?tttt<, f-y7°/^A^^^-iM^aiiif(i, " 

[0 0 5 2] 

-?si>&?<mmmz&v z> ^t^ty7 p 
^a£A*=^-at*«rSbtc«x.-cv^sor% miiW-^ 

fcm, *^/uaAffl«»^»«ffl*»fc<OSfSltttc» 

[0053] ty/zuaA^-^-aM^ttitiSin 

***m***tt*ii«)Ba*KS:#i-S J: 5 
[0 0 5 4] ty/yuaA^^-W^LTLED^ 

ti, jfeWitf^ajcftso-c^v^/uatA^^^— « 

SStc^A^ns^fficou^r V htC&MTLEDTy 
-f^ia©^^ 9 fc-T *Wi, ffl»ftB8Wfflo*^S:ta: 
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[0 0 5 5] fflV^f'yT'T^^dM^LTB^ 

mxm m& t &mm t (n&mn^m < tz tbconfe * 

[0 0 5 6] ffl^S^y:/7^>f 

SrfTft5wt^t?#5 0 20 

[H l ] -IW^^tWMitfcSo 
[i2] PJjHISWoibf^Sr^-r^ci— NTNfc 

[g| 3] W^^^cd^^ RWfVT/A^A 

[19 4] **«>»Hiffl«E»*s»**ttfc-r-f ^u^-y 
(B) tt(tofra>ME<D±ffiB, (c) ttRStttS*!^ so 
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[@5] 1^^/uSr**»ft^>**S 4aSS<D^5t» 

[07] -^-r * a ^ y zfcD-mzmi-mxtb v , 

(A) fi— *oKffi<7>_LBoEk (B) Hfdi*(7)S«^± 
®HK (c) ttH»KS:»ia'&t>*fcttlB-cw«ffiia-C 

[«F*©RW] 
1 9 ufy? 

3 

5 ^BifflSfcBS 

7 a r;- Ky-y— 

7 c ^y- h*y if— 

7 s f-^^vuy 

7w ^x^^hyf- 

l l BjB*«[^— !?SS« 

1 3 tf— J^^^XsO? 

1 5 WM^- 

17, 23, 39, 69 U>X 
19, 3 3 2 a 4 y? X 7 — 

2 1, 6 1 ftlty J /Up — 
2 5, 4 1, 6 5 CCD 
27,43,67 CPU 

2 9 -tf-V^/W >v?3i^ v-3 >^e~* — 

3 7 #3t3B 

4 5 »»tf-^*a3fc** 

4 7 

4 9 K«EEW^ff 

5 9 LED 
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(7] 



[16] 



45 { 



47 




'~ 1 

61 =nz 



63H T1J 



65^ 



1 IE 

67 ~ J CPU 
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1; 
7c 

(A) 1X5 



1b 



(B) 



~3 
4 



7w 

I 



7c 7s,7w 



(O 



7a 





-3 ^ 
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/ 
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5 


~3 ^ 5 # 



.la 



V —1a 



FY -1" 



(10) 



m4] 




57s 57c 53 57w 55 



(soint.ci 1 mm^- F I 

G 0 1 N 27/26 

F & — -A 2G043 AA03 BA14 BA16 CA03 DA02 

DA05 EA01 EA19 FA03 FA06 

GA07 GB01 GB07 GB21 HA01 

HA09 JA03 JA04 KA09 LA03 

2G054 AA06 AB07 BB03 CA22 CA23 

CA30 CD01 EA03 EB02 FA07 

FA 17 FA 19 FA20 FA44 GA04 

JA01 JA02 JA04 JA05 

2G060 AA06 AC02 AD06 AE17 AF08 

FA01 FB02 HC07 HC19 HC22 

HD03 



